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  The  use  of  achromopeptidase  to  expose  bacterial  anti- 
gen  in  an  improved  assay  for  the  antigen  in  a  test  sample  is 
disclosed. 



1.  T e c h n i c a l   F i e l d  

T h i s   i n v e n t i o n   r e l a t e s   to  b a c t e r i a l   l y s i s  

m e t h o d s ,   and  more  p a r t i c u l a r l y   to  d i a g n o s t i c   a s s a y s  

i n c l u d i n g   such   l y s i s   m e t h o d s   fo r   t h e   e x p o s u r e   or  r e l e a s e  

of  b a c t e r i a l   a n t i g e n   c o n t a i n e d   in  t he   b a c t e r i a   p r i o r   t o  

p e r f o r m i n g   an  a s s a y   f o r   t he   a n t i g e n .  

2.  B a c k g r o u n d   A r t  

O r g a n i s m s   c l a s s i f i e d   as  gram  p o s i t i v e   b a c t e r i a ,  

fo r   e x a m p l e ,   S t r e p t o c o c c u s   p y o g e n e s ,   a r e   known  to  b e  

p a t h o g e n i c   in  h u m a n s .   Such  o r g a n i s m s   a r e   t he   c a u s a t i v e  

a g e n t s   in  S t r e p   t h r o a t   and  h a v e   b e e n   i m p l i c a t e d   i n  

c o m p l i c a t i o n s   such   as  p o s t - s t r e p t o c o c c a l   g l o m e r u l o n e -  

p h r i t i s   and  r h e u m a t i c   f e v e r .   A c c o r d i n g l y ,   p r o m p t  

d i a g n o s i s   and  t r e a t m e n t   of  i n f e c t i o n s   c a u s e d   by  t h e s e  

o r g a n i s m s   is  i m p e r a t i v e   in  m e d i c a l   p r a c t i c e .  

S t r e p t o c o c c u s   p y o g e n e s ,   in  p a r t i c u l a r ,  

p o s s e s s e s   a  g r o u p   of  a n t i g e n s   c o n s i s t i n g   of  a  

c a r b o h y d r a t e   ( r h a m n o s e   and  N - a c e t y l - g l u c o s a m i n e )   b o u n d  

to  the   p e p t i d o g l y c a n   of  t he   c e l l   w a l l ,   and  a r e  

c l a s s i f i e d   on  t h i s   b a s i s   as  Group   A  S t r e p .   D i a g n o s t i c  

a s s a y s   fo r   d e t e c t i n g   Group  A  s t r e p   can  t h e r e f o r e   b e  

d e s i g n e d  t o   r e l y   upon  the   a b i l i t y   of  a n t i b o d y   g e n e r a t e d  
in  a n i m a l s   to  d e t e c t   t he   Group  A  c a r b o h y d r a t e   a n t i g e n .  

S i n c e   much  of  t h i s   a n t i g e n   is   i n t e r n a l   to  t he   o r g a n i s m ,  

e x p o s u r e   of  t h e   a n t i g e n   by  m e c h a n i c a l ,   c h e m i c a l   o r  

e n z y m a t i c   means  a i d s   in  i n c r e a s i n g   t h e   s e n s i t i v i t y   o f  

the   a s s a y s .   C o n v e n t i o n a l l y ,   t h e   c a r b o h y d r a t e   a n t i g e n   h a s  

been   e x t r a c t e d   c h e m i c a l l y   f rom  w h o l e   c e l l s   or  c e l l   w a l l s  

by  ho t   f o r m a m i d e ,  a u t o c l a v i n g   in  t h e   p r e s e n c e   of  HCl  

( R a n t z - R a n d a l l   m e t h o d )   or  t h r o u g h   t h e   g e n e r a t i o n   o f  

n i t r o u s   a c i d .   E n z y m a t i c   r e l e a s e   of  t he   a n t i g e n   has   b e e n  

e f f e c t e d   t h r o u g h   t h e   use   of  e n z y m e s   f rom  t he   s o i l  

m i c r o o r g a n i s m s   of  s p e c i e s   S t r e p t o m y c e s ,   e . g . ,  

S t r e p t o m y c e s   a l b u s ,   S t r e p t o m y c e s   g l o b e s p o r u s ,   a n d  

S t r e p t o m y c e s   g r i s e u s ,   as  w e l l   as  t h r o u g h   t he   use   o f  

p r o t e o l y t i c   e n z y m e s   l i k e   t r y p s i n .  



S u m m a r i z a t i o n   of  t h e   I n v e n t i o n  

I t   h a s   b e e n   d i s c o v e r e d   t h a t   t he   e n z y m e  

a c h r o m o p e p t i d a s e   can  be  u sed   to  e f f e c t i v e l y   a n d  

i n e x p e n s i v e l y   e x p o s e   or  r e l e a s e   a n t i g e n s   s p e c i f i c   f o r  

v a r i o u s   s t r a i n s   of  i n t a c t   o r g a n i s m s ,   s u c h   as  t h e   g r o u p   A 

c a r b o h y d r a t e   of  G r o u p   A  S t r e p   o r g a n i s m s .   When  s u c h  

e x p o s u r e   i s   c a r r i e d   ou t   as  p a r t   of  an  a s s a y   f o r  

d e t e c t i n g   t h e   a n t i g e n ,   t he   n e c e s s i t y   f o r   c u l t u r i n g   c e l l s  

is   e l i m i n a t e d   and  t h e   a s s a y   can   be  p e r f o r m e d   m o r e  

r a p i d l y   and  i n e x p e n s i v e l y   by  c o m p a r i s o n   w i t h  

c o n v e n t i o n a l   a s s a y s   wh ich   do  n o t - u t i l i z e   t h i s   e n z y m e .  
The  p r e s e n t   i n v e n t i o n   is   b a s e d   upon  t h i s   d i s c o v e r y   a n d  

i n v o l v e s   an  i m p r o v e m e n t   in  an  a s s a y   f o r   d e t e r m i n i n g   a  

b a c t e r i a l   a n t i g e n   in  a  t e s t   s a m p l e   c o m p r i s i n g  

a n t i g e n - c o n t a i n i n g   b a c t e r i a l   c e l l s .   The  i m p r o v e m e n t  

c o m p r i s e s   e x p o s i n g   b a c t e r i a l   a n t i g e n   in  t h e   c e l l s   b y  

c o n t a c t i n g   them  w i t h   a c h r o m o p e p t i d a s e   p r i o r   t o  

p e r f o r m i n g   t h e   a s s a y .   The  i m p r o v e m e n t   p r o v i d e s   a  r a p i d ,  

s i n g l e   and  l e s s   e x p e n s i v e   m e t h o d   f o r   e x p o s i n g   t h e  

a n t i g e n   by  c o m p a r i s o n   w i t h   known  t e c h n i q u e s .  

D e t a i l e d   D e s c r i p t i o n   of  t he   I n v e n t i o n  

An  enzyme   p r e p a r a t i o n   c a l l e d   a c h r o m o p e p t i d a s e  

( T B L - l ) ,   p r e p a r e d   f rom  t he   o r g a n i s m   A c h r o m o b a c t e r  

l y t i c u s   M 4 9 7 - 1 ,   was  u s e d   in  t h e   f o l l o w i n g   E x a m p l e ,   w h i c h  

is  i n t e n d e d   to   be  m e r e l y   i l l u s t r a t i v e   of  t h e   p r e s e n t  
i n v e n t i o n  a n d   in  no  way  c o n s t i t u t e s   a  l i m i t a t i o n  

t h e r e o n .   I t   h a s   b e e n   r e c o g n i z e d   t h a t   A c h r o m o b a c t e r  

l y t i c u s   M497-1  p r o d u c e s   t h r e e   k i n d s   of  a l k a l i n e  

p r o t e a s e s   ( p r o t e a s e   I,   I I ,   and  I I I )   in  c u l t u r e   as  w e l l  

as  t w o - b a c t e r i o l y t i c   enzymes   ( s e e   J a p a n e s e   P a t e n t   N o .  
71  4 2 9 5 3 ) .   A  l y t i c   enzyme  p r e p a r a t i o n   of  TBL-1  is   k n o w n  

to  be  b a c t e r i o l y t i c   f o r   g r a m - p o s i t i v e   o r g a n i s m s   and  h a s  

been   u s e d   to   i s o l a t e   c e l l   w a l l s .  

E x a m p l e  

An  e x p e r i m e n t   was  c o n d u c t e d   to   t e s t   t h e  

b a c t e r i o l y t i c   c a p a b i l i t i e s   of  A c h r o m o p e p t i d a s e   in  t h e  

p r e s e n c e   of  G r o u p   A  s t r e p .   Group   A  s t r e p   (Type   T - 1 2 )  

was  r e s u s p e n d e d   in   0 . 0 1   M o l a r   (M)  T r i s   b u f f e r ,   pH  8 ,  



c o n t a i n i n g   0.01M  NaCl  a t   a  c o n c e n t r a t i o n   of  1  X  1 0 8  

b a c t e r i a / m i l l i l i t e r   ( m l ) .   A c h r o m o p e p t i d a s e   (WAKO,  N o .  

LTR  9868)   was  i n i t i a l l y   a d d e d   to  2  ml  a l i q u o t s   of  t h i s  

b a c t e r i a l   s o l u t i o n   ( f i n a l   c o n c e n t r a t i o n   of  enzyme  w a s  

500  u n i t s / m l ) .   The  a l i q u o t s   were   i n c u b a t e d   f o r   v a r i o u s  

l e n g t h s   of  t i m e   at   37°C.   and  t h e   d e c r e a s e   in  o p t i c a l  

d e n s i t y   a t   630  n a n o m e t e r s   (nm)  a t   each   t i m e   w a s  

m o n i t o r e d .   A f t e r   15  m i n u t e s   a  d r o p   in  o p t i c a l   d e n s i t y  

(OD)  of  75%  was  o b s e r v e d ,   i n d i c a t i n g   l y s i s   of  c e l l s .  

A f t e r   60  m i n u t e s ,   c o m p l e t e   c l e a r i n g   was  n o t e d .   I n  

a d d i t i o n ,   e x p o s u r e   a n d / o r   r e l e a s e   of  a n t i g e n   i n t o   t h e  

s u p e r n a t a n t   was  shown  by  t h e   a b i l i t y   of  r a b b i t  

a n t i - G r o u p   A  s t r e p   a n t i s e r u m   to  p r e c i p i t a t e   a n t i g e n   in   a  

s u b s e q u e n t   c a p i l l a r y   p r e c i p i t i n   t e s t .  

The  n a t u r e   of  t h e   a n t i g e n   e x p o s e d   to   t h e  

s u p e r n a t a n t   was  f u r t h e r   s t u d i e d   by  t he   f o l l o w i n g  

e x p e r i m e n t s .   F i r s t ,   a p p r o x i m a t e l y   200  g rams  (g)  o f  

Group  A  s t r e p ,   Type  T12,  was  r e s u s p e n d e d   in  1  l i t e r   o f  

0.01M  T r i s   HC1  w i t h   0 .01M  NaCl ,   pH  8.  To  t h i s  

s u s p e n s i o n ,   0 . 67   g  a c h r o m o p e p t i d a s e   (1000  u n i t s / m g )   w a s  

added   and  The  m i x t u r e   s t i r r e d   a t   37°C.   fo r   t h r e e   d a y s .  

The  c e l l   w a l l s   were  t h e n   c e n t r i f u g e d   down  and  t h e  

s u p e r n a t a n t   c o n c e n t r a t e d   and  d i a l y z e d   u t i l i z i n g   a n  

Amicon  f i l t e r   (YM  1 0 ) .   F i v e   m i l l i l i t e r s   of  t h e  

c o n c e n t r a t e d   s u p e r n a t a n t   were   d i l u t e d   1:2  in  T r i s   b u f f e r  

( .05M)  and  p l a c e d   on  a  75  ml  DEAE  co lumn  e q u i l i b r a t e d   i n  

the   T r i s   b u f f e r ,   pH  8.  The  c o l u m n   was  w a s h e d   w i t h  

b u f f e r   and  a  l i n e a r   s a l t   g r a d i e n t   ( t o   1M  NaCl  in  b u f f e r )  

was  a p p l i e d .   Two  ml  f r a c t i o n s   were  c o l l e c t e d   and  t he   OD 

was  m o n i t o r e d   at   280  nm.  A l l   f r a c t i o n s   were   t e s t e d   f o r  

t h e i r  a b i l i t y   to  r e a c t   w i t h   a n t i s e r u m   to  Group   A  s t r e p .  
Two  main  a n t i g e n   p e a k s   we re   e l u t e d   from  t he   DEAE  c o l u m n ;  

t he   f i r s t   peak   was  n e u t r a l   (or   b a s i c )   at   pH  8,  e l u t i n g  
in  t he   wash ,   and  t h e   s e c o n d   p e a k   was  w e a k l y   a c i d i c ,  

e l u t i n g   s h o r t l y   a f t e r   t h e   a p p l i c a t i o n   of  t he   l i n e a r  



g r a d i e n t .   Both   p e a k s   c o n t a i n e d   r h a m n o s e   as  a n a l y z e d   b y  

t h e   m e t h y l p e n t o s e   a s s a y   as  w e l l   as  some  p r o t e i n   a s  

a s s e s s e d   by  t he   Lowry   p r o t e i n   a s s a y .   I m m u n o e l e c t r o -  

p h o r e s i s   of  t h e s e   f r a c t i o n s   c o n f i r m e d   t h e i r   a n t i g e n i c i t y  

and  c h a r g e .  

N e x t ,   t h e   a c h r o m o p e p t i d a s e   p r e p a r a t i o n  

c o n t a i n i n g   b o t h   n e u t r a l   and  a c i d i c   a n t i g e n   w a s  

f r a c t i o n a t e d   on  a  G-100   S e p h a d e x   co lumn   to   d e t e r m i n e   t h e  

m o l e c u l a r   w e i g h t   of  t h e   a n t i g e n s .   One  ml  of   s a m p l e   w a s  

p l a c e d   on  a  c o l u m n   w i t h   a  b e d - v o l u m e   of  115  ml.  T h e  

c o l u m n   was  e q u i l i b r a t e d   in  O.lM  ammonium  c a r b o n a t e  

b u f f e r   (pH  7 . 3 )   and  t h e   s a m p l e   was  e l u t e d   w i t h   t h e   s a m e  

b u f f e r   a t   a  f low  r a t e   of  12  m l / h r .   Two  ml  f r a c t i o n s  

were   t h e n   c o l l e c t e d   and  t e s t e d   fo r   t h e   p r e s e n c e   o f  

a n t i g e n .   The  OD  of  t h e   e l u e n t   was  a l s o   m o n i t o r e d   a t   2 8 0  

nm.  Only   one  b r o a d   m o l e c u l a r   w e i g h t   of  a n t i g e n s   w a s  

o b s e r v e d   ( e s t i m a t e d   to   be  a p p r o x i m a t e l y   3 6 , 0 0 0   d a l t o n s )  

e l u t i n g   n e a r   t h e   c e n t e r   of  t he   p e a k .   T h u s ,   i t   a p p e a r s  
t h a t   t he   a n t i g e n s   e x p o s e d   by  a c h r o m o p e p t i d a s e   f rom  G r o u p  

A  s t r e p   c o n s i s t   p r i m a r i l y   of  two  c h a r g e d   s p e c i e s  

( n e u t r a l   or  b a s i c   a t   pH  8  and  a c i d i c )   w i t h   m o l e c u l a r  

w e i g h t s   c l o s e   to   3 6 , 0 0 0 .  

I t   was  of  i n t e r e s t   to  d e t e r m i n e   i f   t h e   a n t i g e n s  

e x p o s e d   by  t r e a t m e n t   w i t h   a c h r o m o p e p t i d a s e   were   i n d e e d  

a n t i g e n i c a l l y   r e l a t e d   to   t h e   c a r b o h y d r a t e   w h i c h   d e f i n e s  

s t r e p   as  Group   A.  T h e r e f o r e ,   t h e   a c h r o m o p e p t i d a s e  

p r e p a r a t i o n s   were   c o m p a r e d   to  Group   A  p o l y s a c c h a r i d e  

(APS)  p r e p a r e d   by  t h e   f o l l o w i n g   p r o c e d u r e s :   H C l  

e x t r a c t i o n ,   a c c o r d i n g   to  t he   R a n t z - R a n d a l l   m e t h o d ,  

t r e a t m e n t   w i t h   m u t a n o l y s i n   ( f r o m   S t r e p t o m y c e s  

g l o b i s p o r u s )   and  n i t r o u s   a c i d   e x t r a c t i o n .   A n  

O u c h t e r l o n y   d o u b l e   d i f f u s i o n   a n a l y s i s   was  c a r r i e d   ou t   o n  

t h e s e   p r e p a r a t i o n s   by  p l a c i n g   a p p r o p r i a t e   s a m p l e s   o f  

e a c h   in  o u t e r   w e l l s   of  an  a g a r o s e   s l i d e   and  p l a c i n g  

a n t i s t r e p   Group  A  a n t i s e r u m   in  t h e   c e n t e r   w e l l .   T h e  



r e s u l t s   of  t he   d o u b l e   d i f f u s i o n   a n a l y s i s   i n d i c a t e   t h a t  

t h e r e   is  a n t i g e n i c   i d e n t i t y   b e t w e e n   t h e   s i n g l e   l i n e s   o f  

the   HC1  and  n i t r o u s   a c i d   e x t r a c t s .   T h e s e   l i n e s   a p p e a r e d  

to  f u s e   w i t h   two  l i n e s   a s s o c i a t e d   w i t h   t he   m u t a n o l y s i n  

and  a c h r o m o p e p t i d a s e   e x t r a c t s .   H o w e v e r ,   s l i g h t   s p u r r i n g  

i n d i c a t i n g   p a r t i a l   i d e n t i t y   a p p e a r e d   b e t w e e n   t he   i n n e r  

l i n e   of  d i l u t e d   a c h r o m o p e p t i d a s e   p r e p a r a t i o n   and  t h e  

n i t r o u s   a c i d   p r e p a r a t i o n .   S i n c e   i d e n t i c a l   s p u r r i n g   d i d  

no t   o c c u r   b e t w e e n   t h e   a c h r o m o p e p t i d a s e   p r e p a r a t i o n   a n d  

any  o t h e r   p r e p a r a t i o n ,   i t   is  d i f f i c u l t   to  i n t e r p r e t   t h i s  

r e s u l t .   D o u b l e   d i f f u s i o n   a n a l y s i s   of  t h e   two  a n t i g e n s  

e l u t e d   f rom  the   DEAE  co lumn  i n d i c a t e d   a n t i g e n i c   i d e n t i t y  
w i t h   H C 1 - E x t r a c t e d   APS.  T h e r e f o r e ,   i t   can  be  s t a t e d  

t h a t   a c h r o m o p e p t i d a s e   does   r e l e a s e   t h e   g r o u p   a n t i g e n   o f  

S t r e p t o c o c c u s   p y o g e n e s .  
F i n a l l y ,   t he   use   of  a c h r o m o p e p t i d a s e   (TBL-1)   i n  

a c c o r d a n c e   w i t h   t h e   i n v e n t i o n   to  e x p o s e   a n t i g e n   i n  

a s s a y s   d e s i g n e d   to  d e t e c t   and  d i a g n o s e   Group   A  s t r e p   w a s  

d e m o n s t r a t e d .   A  c o m m e r c i a l   i m m u n o a s s a y   k i t   c o n t a i n i n g  

l a t e x   c o a t e d   w i t h   s p e c i f i c   a n t i b o d y   to   Group   A  s t r e p  

( S t r e p t e x ,   B u r r o u g h s - W e l l c o m e )   was  u t i l i z e d .   S t r e p  

Group  A  grown  on  b l o o d   a g a r   p l a t e s   was  p l a c e d   in  e i t h e r  

e x t r a c t i n g   enzyme  ( S t r e p t o m y c e s   g r i s e u s   e x t r a c t )  

p r o v i d e d   by  t h e   m a n u f a c t u r e r   or  a c h r o m o p e p t i d a s e .   T h e  

o r g a n i s m s   were   i n c u b a t e d   fo r   one  h o u r   a t   37°C  and  t h e n  

t h e   s a m p l e s   were   t e s t e d   a c c o r d i n g   to  t h e   m a n u f a c t u r e r ' s  

i n s t r u c t i o n s .   A  p o s i t i v e   r e s u l t   f rom  t h i s   a s s a y   t e s t  

was  n o t e d   fo r   s a m p l e s   c o n t a i n i n g   S t r e p   Group   A  t r e a t e d  

w i t h   e i t h e r   S t r e p t o m y c e s   g r i s e u s   e x t r a c t   o r  

a c h r o m o p e p t i d a s e ,   i n d i c a t i n g   t he   e f f i c a c y   o f  

a c h r o m o p e p t i d a s e  n o t  o n l y   as  a  b a c t e r i o l y t i c   a g e n t  

a g a i n s t   S t r e p   Group   A,  bu t   a l s o   to  e x p o s e   t h e   a n t i g e n  
which   d e f i n e s   b a c t e r i a   as  S t r e p   Group   A,  and  t h u s  

d e m o n s t r a t i n g   t h e   a b i l i t y   of  t h i s   enzyme  to  f u n c t i o n   a s  

p a r t   of  an  a s s a y   s y s t e m   fo r   such   b a c t e r i a l   a n t i g e n s .  



I t   w i l l   t h u s   be  a p p a r e n t   to  t h o s e   s k i l l e d   i n  

t h e   a r t   t h a t   a c h r o m o p e p t i d a s e   can   be  a d v a n t a g e o u s l y   u s e d  

in  many  d i f f e r e n t   t y p e s   of  a s s a y s   known  in  t h e   a r t   w h i c h  

a r e   d e s i g n e d   fo r   t he   d i a g n o s i s   of  S t r e p   Group  A  a n d  

o t h e r   a n t i g e n s ,   fo r   e x a m p l e ,   a g g l u t i n a t i o n   a s s a y s ,  

h e m a g g l u t i n a t i o n   a s s a y s   or  e n z y m e - l i n k e d   i m m u n o a s s a y s .  

I t   i s   to   be  a p p r e c i a t e d   t h a t   t h i s   enzyme  can  t h e r e f o r e  

be  u s e d   to   e x p o s e   or  r e l e a s e   a n t i g e n s   w h i c h   a r e   s p e c f i c  

f o r   v a r i o u s   s t r a i n s   of  b a c t e r i a ,   y e a s t s   and  o t h e r  

o r g a n i s m s ,   p r o v i d i n g   a  r a p i d   means   fo r   i d e n t i f y i n g   s u c h  

o r g a n i s m s   in  v a r i o u s   n o n c u l t u r a l   t y p e s   of  a s s a y s .  
The  amount   of  a c h r o m o p e p t i d a s e   u s e d   in   t h e  

i n v e n t i o n   to   e x p o s e   b a c t e r i a l   a n t i g e n   is  no t   c r i t i c a l ,  

and  can   v a r y   w i d e l y ,   d e p e n d i n g   upon  t he   t y p e   of  b a c t e r i a  

and  a m o u n t   t h e r e o f   in  t h e   t e s t   s a m p l e .   In  t h e   u s u a l  

c a s e ,   upon   c o n t a c t   w i t h   s m a l l   a m o u n t s   of  a c h r o m o p e p t i -  

d a s e ,   b a c t e r i a l   c e l l s   in  a  t e s t   s a m p l e   h a v e   b e e n   f o u n d  

to   r a p i d l y   r e l e a s e   t h e i r   b a c t e r i a l   a n t i g e n s   t o g e t h e r  

w i t h   o t h e r   c e l l   c o n t e n t s   i n t o   t h e   t e s t   s a m p l e .  

F u r t h e r m o r e ,   a c h r o m o p e p t i d a s e   u s e d   in  a c c o r d a n c e   w i t h  

t h e   p r e s e n t   i n v e n t i o n   h a s   b e e n   shown  to  be  c a p a b l e   o f  

e f f e c t i v e   use   in  e x p o s i n g   or  r e l e a s i n g   a n t i g e n   f o u n d   i n  

b a c t e r i a l   c e l l s   a t   a  wide   r a n g e   of  pH  v a l u e s ,   f r o m  

s l i g h t l y   a c i d i c   to  b a s i c .   H o w e v e r ,   i t   is  p r e f e r r e d   t h a t  

i t   be  u s e d   in  a  pH  r a n g e   of  f rom  a b o u t   8  to   a b o u t   9 . 5 .  

I t   ha s   been   f o u n d   t h a t   t h e   use   of  s u r f a c t a n t s ,  

s o l v e n t s ,   b u f f e r s   and  o t h e r   a g e n t s   ( i n   c o m b i n a t i o n   w i t h  

l y t i c   a g e n t s ) ,   c o n v e n t i o n a l l y   u s e d   in  t y p i c a l   l y t i c  

t e c h n i q u e s   w h i c h   a r e   c a r r i e d   o u t   p r i o r   to  p e r f o r m a n c e   o f  

c o n v e n t i o n a l   a s s a y s   to  r e l e a s e   c e l l   c o n t e n t s ,   a r e  

t o t a l l y   u n n e c e s s a r y   in  t h e   p r a c t i c e   of  t h e   p r e s e n t  
i n v e n t i o n .   A c c o r d i n g l y ,   t h i s   i n v e n t i o n   no t   o n l y  

e l i m i n a t e s   c e l l   c u l t u r i n g ,   b u t   a l s o   p r o v i d e s   a  means  o f  

e x p o s i n g   a n t i g e n   c o n t a i n e d   w i t h i n   b a c t e r i a l   c e l l s   m o r e  



s i m p l y ,   e a s i l y ,   r a p i d l y   and  i n e x p e n s i v e l y   t h a n   k n o w n  

t e c h n i q u e s   so  t h a t   the   a n t i g e n   can  be  e f f i c i e n t l y  

d e t e c t e d   by  c o n v e n t i o n a l   a s s a y s .  
V a r i o u s   m o d i f i c a t i o n s   of  t h i s   i n v e n t i o n   a s  

s p e c i f i c a l l y   d e s c r i b e d   h e r e i n   w i l l   be  a p p a r e n t   to  t h o s e  

s k i l l e d   in  t he   a r t .   A l l   s u c h   m o d i f i c a t i o n s   a r e   i n t e n d e d  

t o  b e   w i t h i n   t h e   s p i r i t   and  s c o p e   of  t h i s   i n v e n t i o n ,  

wh ich   i s   l i m i t e d   s o l e l y   as  d e f i n e d   in  t h e   f o l l o w i n g  
c l a i m s .  



1.  An  assay  method   for   d e t e r m i n i n g   a  b a c t e r i a l   a n t i g e n  

in  a  t e s t   sample  compris ing  a n t i g e n - c o n t a i n i n g   b a c t e r i a l   c e l l s ,  

c h a r a c t e r i z e d   in  t h a t   the  b a c t e r i a l   a n t i g e n   is  exposed  by  c o n t a c t i n g  

the  b a c t e r i a l   c e l l s   with  ach romopep t idase   p r i o r   to  pe r forming   t h e  

a s s a y .  

2.  The  method  of  Claim  1  where in   the  an t igen   is  S t r e p  

Group  A  a n t i g e n .  

3.  The  method  of  Claim  1  where in   the  assay  is  an  immuno- 

a s s a y   f o r  G r o u p   A  S t r e p .  

4.  The  method  of  Claim  1  where in ,   upon  con t ac t   of  t h e  

b a c t e r i a l   c e l l s   by  ach romopep t idase ,   the  b a c t e r i a l   an t igen   i s  

exposed  by  r e l e a s i n g   it   t o g e t h e r   wi th   b a c t e r i a l   c e l l   c o n t e n t s  

in to   the  t e s t   s a m p l e .  
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